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1. In the set of corrections and addltions (datad Io' mber
1943) to the caphbured document "German U=Boat Communication’s Regu-
lations, 1942'", the phrase, "Short Signal Procadiure 'Kurier' " first
came to the knowledge of. the U,S, Navy, This lecne reference to
Kurier gave no explanation as to the meeaning of the term. However,
on 22 June 1944, intelligence was received which gave further evi-
dence of the meaning of Kuriler, and by 26 August 1944 it was reali-
zed that a radically new ccmmunication system was being introduced
into German U-Boat operations. By 30 November 1944 further intellid
gence revealed that extensive tests Had been undertaken in the
ukagerrak and Kattegat, though details of the system were still un-
known. AS a result of intensive work by the U,3. Navy and the Bri-
tish (the latter actually intercepting Kurier signals for the first
time), the essential elements of Kurier became known by the 138th of
December 1944,

25 The Chief of Naval Communications was appralsed of the
sericusness posed by the Kurier procedure in a seeret memorandum
of 24 Jeanuary 1945, and CNC Serial 00589020 was sent to the Chief
of Flectronic0 thn Pollow1ng day. This.letter requested the estab=-
lishment of a #500,000 contract with a suitable radio enzineering
contractor and a “250 00D research fund at the MIT Radiation Labe-
oratory as the first stepa toward solving the problems of inter-
cepting and D/F-ing Kurier transmissions.

3. This was the inevitable seausnce followed by C.I, acti-
vities in war time: discovery of the problem, its analysis, and the
search for a solution. Only five months had elapsed since the ex-
istence of the problem became known; only five weeks since the na-
ture of the problem'was discovered, until a research and developmen

rogram aiming at the solution had been initla ed, ‘

L. The pr901be chﬂon0105y of events is difficult to recon-
struct, but the need for decisions arose during the months of Jan-
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tachnixues nad besn given by the Germans to the Jepanese. An opera-
tional attack on the Furier system presented the following technical

problems:

(a) Recognition

(The recognition code used in the Xuriler system was
known and devices to trigger such eguipment as desired
could be built, provided the signal could be led to the
recognition device).

(b) Cusrd Recelver

{(Work was commenced ‘in the CQAW laboratories on the
constructlon of a series of wide band receivers tuned to
ad Jacent frecuency bends and equipped with the above type
recognition device., Recording the signal offered no
great problem once it was received; magnetic recording
being the first choice,

(¢} Direction Tinding

(i) Conventional

_ (Tests were initiated to determine the
feasibllity of triggering a camera to phobto-
graph the highly transitory image of a Kurler
signal on a DAJ Oscilloscope)"

(1) Unconﬁentional

(Unconventional direction finding or
position fixing methods were investigated).

5. The unconventional direction finding metheds to be ougnt,
leaas from the main line of developments discnssed so far, but its
review is eobentlal to en underqtandiné of past events,

The establishment of a project to conduct development of a
radio directlon finder system, embodying the inverse loran (Time
Differential or TIDIF) prlnciple, was recommended to the Director
of WRL on 25 December 1940, in a letter which included a 14 page
technical review of the 1undamental problem, The author, Lt, Cdr.
Kenrlek, USKR, was apparently on duty with NRL at this time. His

speculations on geveral points are interesting in that they are
borne out by engineers ourfently working on the problem. Howevsr
it 1s unknown and doubtful if any work was undertaken as 2 result

of this proposal, A _
SECRET
_ (2)
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Gubject: The Rurier problem.
5e ( con u..'l'ﬂ‘r,ﬂ)
Le going back to Aprili 2 3 gerie
> conducted on TINIF 18 of 194 ik,
the meas u””weat ay on an Lo
*Jultanaou% § ﬁt ] 4 NIL.,. The tJue bm¢e
1 by keying a TBK insnltber of TRL with the incom-
eclared ursuccesaful bj be M. A, Anderson,
report dated 25 Feuru - 1944, because of the
tent in the keysd ! aloﬁﬂw‘n signals, and the
the communicatlons recelvers used,

. ed that the aforementioned Lests were con-
cucthed Pth tc investigate TIDIF methods and the motivation was
presumebly to determine whether the resulus cf the currently avail-
able DAE and DAJ installations could be improved upon. Kurier was
yat in the future,

1
The progress of these tests exten ded up through 28 December
1944 when a report prepared by Cdr. D.H, Menzel on the synchroni-
zation of TIDIF stetions by ground vas. sky wave was dlscussed.

; noint (and possibly yet unknown to lMenzel ) Kurier was mak-
a first eppearance as a new C.T. problem .

Gy Historically than, the proposals and preliminary tech-
nical considerations of TINIF vredate the origin of the Kurier prob-
et two yesars Thus, in February of 1945 when the urgﬁrﬁ,

lem bu wa:
O(‘ v

ZTlC” was pru ent, it was natural that the 7]
bs re-sxamined,

ov11 be noted that the primary. emphas

Py

s placed on
y little on the
r:‘

1
risr and ?hat the ©files discloss relativel
ems of Kurler iantercept. This was pre

roble b unably con the
et the D/F w*rulnm was the more difficult and that the
pt of Kurl er oould be achieved in the procass of obtalning
a bearing or fixo In order %o D/F Xurier it is necessary ©o
1o he signal In time and f?ﬂ;ie.cy, and to put th quiLiOQ
fi ecar on this signal. When these two unknowns hﬁ @ u¢nn (e
te: the problem of placing a magnetic recordser on the sigual
is relatively simple, _ A
The mein FDSaavnh_problem then was to develop eguipment fre
L/F-ing Furler
7 The request made on 21 Jaquary 1G45 for the support
of a civilian contractor resulted in Contract Nisr 79987 with
the Bell Telephone Labvorsatories, and the entire Kurler problem
was placed-belore them (i.e. both intercept dand direction Tindingl.
A preliminary report was submitted on 26 May 1945 {"Report on
Chiesgo Pulse Tests-Panther Pro.euu") hj B.7.I.. as a resulf of
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tests with two receiving statlons at Helmdel, M.J., and Mulrkirk,

Varyland, connectad by a metallic line,
This report ccncludes:

(1) "Welther DIDIF nor Adecock methods are as accurate
on sky waves as on ground waves -~

(ii) "TIDIF has shown up better than could have besen ex~
pected from vrevious short wave experlence, A use-
ful system could no doubt bte made --="

"“Neither TIDIF nor Adcock will be free of larze
EIrTOrsS —wme'

———
o
p Y
=

~

{iv) "It is likely that adeock accuracy will be equal to,
or better than TIDIF on steap sided puls -
This report further comperes, and lists the advantages ol both
the Adcock and TIDIF systems with regard to operations against
Kurier.
The finpal repo¢ prepared by B.T.L. (Report on Project
ANTHER) was submitted 15 September 1945,

- 8. By the time Bell Laboratories completed their work on
Kurier the Pacific as well as the Atlantic war was over and the
Kurier problem was added to the list of these projects considered
under "FPoet "oy Plenning”. This was in accordance with a memo-
pendyr from Ope20-2 dated 13 June 1945 which directed that a sur-
vey be made to determine desirable post-war locations in the
Pacific and Atlantie for proper TIDIF coverage.

2. With the urgency for -a Kuvier solution removed, the
planning departed from the idea of procuring individusl stop-
gap devices, and =z comprehensive program was outllned during the
inter of 1945 and Srring of 1946 known as the "Autometic Pulse
Intercept Progrem”. This prcgram was one of SJstems engineering
and included development of

i.J.

) Signal Analyzer {(now Project SPINACH)

'L-ln
—

(1 Yierowave Link
{1

This prograem included both the intercept; and D/F phases of
the Xurier problem, and more importent, was based on Lhe premise
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that TIDIF methods were the most promising of the various positlon
fixing systems. A

1C. This "Automatic Pulse Intercept Program”" was assigned
to Northwestern Aeronautical Corporaticn (for accomplishment by
ERA) under Contract NCbs 28476 and b‘CQMD known as Project TURNIP,
The oblective of TURNIP was:

"To engineer and develop comnoncnt for z2n automatic intercept

system which includes. the following process:

(a) Rapid remotely controlled receiver tuning
(b) Automatic recognition
(¢) Recording

The techniques and equipments develnppd are to be, where
feasible, used for automatic D/F operatiom,"

The outlined approach was to be, briefly:
1. Development.and.cOnstruction of a mierowave 1ink,
24 Developmenf of remote receiver tuning.
o Deveiopment of recognition devices.

3
by DevelOpment of recorders and time difference measuring
equipment -

: LY ¢ Project TURNTP progressed slowly during the summer of
1946 although work proceeded along the several independent paths,
The signal inalvzer was developed, Model SJ Radars were under
modification for miecrowave link Te ts, and studies were made on
TIDIF timing devices, Little or no work was done on r@mote re-
ceiver tuning and recoanltlon dev1ceu.

12, On 22 August l9h6 a set. of . tentatiVe military charac-
teristics were drawn up by N-52 for a microwave link which listed
" as necessary functional characteristics,

( apable of relaying Kurier type signals.

(i1) Capahlﬁ of relaying telecontrol signals for remots
controlling of receivers

(ii1) Capable of relaying timing gignals within a tolerance

of 4 one (1) microsecond.
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12, {(Continued) o
Theae military characteristics reduced to writing for the first
time, i1deas that had been discussed over a period of months. They
represented however, a somewhat changed philosophy. Project TURNIP
which had been under prosecution at FRA since the Spring of 1%46,
wes a program to sclve the Xurier problem. . In the solution of this
problem it was necessary %o establish an accurste time base between
two points (Cheltenham, 1id., and DuFont, S.C.) separzted by several
hundreds of miles. The E.R.A, proposal under TURNIP, was to set up
an experimental microwave link employing modified raéar equipments
from government surplus., The E£.1.A., philosophy was to consider the
initial microwave work 2s a large scale experiment in which TIDIF
principles could be pubt to a test,
However, at a meeting held in the Bureau of Ships on 19
Novenrber lQLé it was agreed that the Bureau of Ships would take
~the 7nitiauivo in settérb up a procram for the development of a
microvieve link and associsted terminasl equipment. At about that
seme time the portion of TURNIP concerned with the experimental
microwave link was withdrawn from the ERA Contract, ERA concluded
their work on the microwave lirk with a monthly progress report for
Januery 1947.
The -development of the signal analyzer was removed from Project
TURNIP and set up as Project STINACH, and Project TURNIP died a na-
tural death at the expiration of Contract NObs~28476 with ERA's
submission of reports opn "llethod of VMeasuring Time Differences for
Time Difference Dircection Finding" and "Remote Centrol Tuning Meth-
ods and Devices Applicable to Radio Receiving”.

)

13. DProgregs on the microwave 1ink was largely limited to
the writing of specifications within the Bureau of 3Ships until 11
November 1947 when a proposal was received from Hazeltine Corpora-
tion in response to a Bureau of Ships invitation to accept a pro-
gram of design and development for a radio positlon f1xin , signe&l
_”ecording and signas ﬂna]yzlng VJuem. _

iL. In eszsance the Hazeltine Drcposal has as 1mmed19te 00~
jectives, the realization of increased gpeed and certainty of cor-
rect operat*on of rresent!y avallable direction finders, and as
long rarge cbjectives, a material increase in the ultimate sensi-
tivity of all posit.on fTirsing equipment and to-develop the tech-
nigque of positlion fixing to an extent that 1t may be used on Kurier
transmission, A _

”1tn respect to the latter objective they propose:

{6

&
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Y. - (Continued)

(A} BStudy.of wave propagation in the frequency range 1 to
30 MC, analysls of 1ts effect on radlo position fixing
systems, analysis of effects of propagation ancmalies,
etc, B

(B) Study'of the use of TIDIF for radlo position fixings

{e) ,Stﬁ&y»of-alternatives to TIDIF for radio position
fixing. ' . . . .

15, I will be_nodioed that the three phases outlined above,
which .are a part of the long range objective, are almost  identical
- with the tasks undertaken and reported on by Bell Laboratorles
in the Summer and Fall of 1945,

In crltlcl,lnO the lack of concrete cono]ur forns of the Bell
Laboratories project, it should be remerbered that it was estaeb-
lished ia the Spring of 1945 and concluded in September of that
year, and that the experiments and studles conducted during those
six or seven months ccmprise the only real advanceément we have
made %1n“e the introduction of the Kurier problem three years ago,
In terms of equipment, we are not 81gn1f1uantly better prepared for
operating against Kurisr than we were -in January 19L5.

" 16, - The préoenn status of the microwave project will be seen
to have been the resuit of a complicated evolution, summarized as
follows:

(1) Kufier sysbem is introduced and becomes known by 0p=-20-2
in vartime°‘ {(Tanuary ¢9h5)

(2)  In an effort to develop systems capable of . D/Fning Kurler
signals, Bell Laboratories is brought into problem°
(”arch l“hS) :

(3) Bell Laboratory submlts reports on TIDIF and-Adoock'ap-
proachea to the Kurier problem.. (oeptember 1945)

"(4) Based upon»above-reports a pulse intercept program is
established at ERA, A microwave link 'of interim, experi-
mental nature 1s a requlred tool for thls programo---

(M lay 1914'[") :

(5) Tilitary Characterlstlcs for microwave llnk prepared
(AuUth 1946) .
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microwave 1link work at ERA canc 1lsd.,

(6} Meeting held with Pulhips on nie erovave Link and
: Bulrdre -
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initiate the nmicrowanve p“ gram, {Novermbor 1946)

{7} Proposal recelved from Hazeltine Corporu*ion, to
werk oa golution of waiar nro tem., (November 1947)
In & sense we reached our Thigh-water mark" on the Xuriler
problem at step jj (Geptember 1945) Tfeor the reason Lnst we are
TuLQQm~uL3¢lf no mors able to cope wilh the Kuriser problem now

than then.

The Yu?lowin; approaches %> a problem are frequently
of feret; , ' ' : pNARE o e
{a) To commence a research and development program from the

experimental viewpeint, knowing that the equipment is in
"breadboard” form and that it must be replaced within a
short time, but knowing also that the surest way to getl
. facts is to conduct the necessary tests and measurements,
(b} The obther approach is the analytical and engineering one
of establishing the theoretical requirements for thsg vari.
ous equipments, and then proceed to have these equipments

constructed, .
m%e fi ret method 1s the one originally docidea upon for the
pulse intercept progrem. ERA'S construction of an experimental
nic ro"cv link was to be the first ;ssp in a series of tests and
experinents in which e number of cperatlions essential to the Kuriler

J«¢*leﬂ could be evaluated. Thig method does have the weakness
that most or all of the equipment would have to be replac¢sd by
pronuct;;n type equipment once the principles were established,

and in this respect, rlghz prove the more ewpenqive. However,
*the longest JOLTlﬂj bagins with a single stsp?', and'this nethod

would havs taken that "Loo. ,

The' second approuch, adopted in Vovember 1946 when the fir;t
was abandoned, ctarted out on the assumption that a microwave link
would be established usiug preg,u 1y svailable relay equlrmcnt in
order that the 1link would be qu,x¢* avalladble for tests, and then
would eventually be modernized when improved relsy equipment under

leve 1mp|;rt became available, This approach apparently succumbed
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17, {Continued) : | : ;=
to the powerful desire to "hold off until a better equipment is
available"”, This being a completely understandable position from
a material bureau's viewpoint, but resulting in the lengthy de-
velopment necessary to produce improved link equipment suitable
for, say, general communications (for which purpose opersble
equipment does exist), which is adequate also for our Kurier
problem (for which no equipment exists), An ever present pos-
¢ibility ig that our unigue requirements will be coordinated to
death in the effort to produce equipment satisfactory to users
with diverse problems of greatly varying priorities,

M. S. PLOCIS,‘Jr.
Lt. Cdr,, USN
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